When vaccin therapy was first suggested in ear, nose and throat practice, I thought it an impractical idea unless associated with elaborate laboratory work, owing to the extensive bacterial flora found usually about the mouth and throat.
Later on, Dr. E. R. Stitt, U. S. N., suggested that I try a routine Gram stain on the secretions of ear, nose and throat cases, and determine if it would not prove a valuable aid in making a bacteriologic diagnosis. I have followed the suggestion, and take pleasure in presenting a synopsis of this work on over one hundred and sixty cases, which includes a microscopic study of over three hundred Gram stained smears.
The Gram stain is especially adapted fo'r a rapid determination of the bacterial contents of secretions from the ear, nose and throat. It takes but a few minutes to prepare the specimen for the microscope, and it differentiates to a great degree of accuracy the organisms found. Gram positive bacteria are those which retain the gentian violet after decolorizing and counterstaining, and Gram negative bacteria are those which do decolorize and take on counterstain.
The bacteria which are Gram positive are the staphylococcus aureus, albus, and pyogenes, streptococcus, M. tetragenus, pneumococcus, anthrax bacillus, tubercle bacillus, lepra bacillus, tetanus bacillus, diphtheria bacillus, diphtheroid bacillus, B. aerogenes capsulatus, odium albicans and mycelium of actinomyces, saccharomyces, Hoffman's bacillus, and B. xerosis.
The Gram positive bacteria which may be considered important from an ear, nose and throat standpoint are the staphylococcus, streptococcus, M. tetragenus, pneumococcus, tubercle bacillus, and diphtheria and diphtheroid bacillus. Each of these can be recognized from its characteristic morphology. The microscope cannot differentiate between the staphylococcus aureus and albus, but such differentiation is not important. The recognition of the tubercle bacillus would have to be confirmed by the acid fast test, and the B. diphtheria cannot be distinguished from the B. diphtheroid, as both have a changing morphology from dotted to oblong segments, and, according to some eminent bacteriologists, even the guinea pig test is not absolute as a point of differentiation.
The The Gram negative bacteria which may be considered as important from an ear, nose and throat standpoint are the M. catarrhalis, B. pyocyaneus, the Friedlander group and B. of influenza. Here again recognition becomes fairly easy, as the only Gram negative coccus is the M. catarrhalis. The B. pyacyaneus, while capable of many forms, is usually seen as a rod shaped organism very similar to the typhoid or colon bacillus. which distinguishes it under the microscope from the Friedlander group, which show a distinct capsule. Na bacteriologist will admit the absolute diagnosis of an organism until it has been cultured and tested.
In the early part of this work I had all the secretions cultured, also occasionally throughout the year, and the smear diagnosis .and the culture diagnosis have agreed with unfailing constancy. However, it often happened that in a mixed infection the culture would show a different predominating organism than the smear, due to the fact that the predominating organism in the discharge was a poor grower on artificial media and was outgrown by a less numerous organism which happened to be a good grower on artificial media. In many laboratories a smear is considered an essential control of a culture in order to make sure that the predominating organism in the pus has not been outgrown by an unimportant organism which is in the pus or has been accidentally introduced. Another important condition shown by the stained smear is phagocytosis, which is an excellent factor in deter-mining the active infectious organism when confronted with a mixed infection, and it also indicates the resistance of the patient against the organism.
I have grouped this series of about one hundred and sixty cases by diseases, and will briefly summarize the findings under each head.
DISEASES OF THE NOSE AND THROAT.
There were seventy-six cases of acute catarrhal sinuitis, one or more cavities involved, and of different degrees of intensity, but all showing on irrigation of the nose the characteristic catarrhal sinus secretion. The smears were all made from these secretions, taken directly from the nose with no possibility of mouth contamination.
In twenty cases the first smear showed no organism, but five on subsequent examinations showed the presence of bacteria, and nine remained free from microscopic evidence of infection, indicating that probably such a condition as a purely noninfectious acute catarrhal sinuitis does occur. In six there were no subsequent examinations made. These cases made very prompt recoveries under simple local treatment.
In forty-two cases (fifty-seven and one-half per cent of the total number) there was a single or pure infection-twentytwo with the pneumococcus, fourteen with the staphylococcus, and six with the M. catarrhalis.
In fourteen cases there was a mixed infection-five had the pneumococcus predominating and phagocytized, two had the staphylococcus, one had the Friedlander group, and one the streptococcus predominating and phagocytized.
Six cases showed the bacteria in about equal numbersthe diphtheria bacillus and the staphylococcus in one, the pneumocuccus and the staphylococcus in four, the M. catarrhalis and staphylococcus in one.
In one case the first smear showed a pure staphylococcus, and one month later the secretions showed only the pneumococcus 'and the M. tetragenus.
Many of these cases were clinically la grippe or epidemic influenza; four cases due to a pure pneumococcus infection were from one house epidemic; four cases due to a pure staphylococcus infection came from two house epidemics, two cases coming from each house. The main points in this series is that the great majority of the cases of acute catarrhal sinuitis are infectious, that over fifty-five per cent were due to a single or pure infection, and that the pneumococcus and the staphylococcus were the most frequent causes.
There were ten cases of chronic catarrhal sinuitis involving one or more cavities, having existed for long periods of time and exhibiting on nasal irrigation the characteristic catarrhal thick yellow or yellowish green heavy secretions. The smears and cultures were made directly from these secretions, without permitting any mouth contamination.
In two cases there was a pure staphylococcus infection, and one case of mixed infection, where the staphylococcus predominated and was phagocytized, although the pneumococus, M. catarrhalis, Friedlander group, B. pyocyaneus and the M. tetragenus were also present. Another case had the same multiple infection without anyone organism predominating.
In two cases the B. pyocyaneus predominated, with the pneumococcus and M. catarrhalis present.
Two cases had only the pneumococcus and M. catarrhalis, and another only the pneumococcus and Friedlander present. 'rhe last of these cases I will report in greater detail, as follows:
A young man, with a history of chronic catarrhal sinuitis of three years' duration, accompanied by hoarseness and severe cough and expectoration, occasional night sweats and no loss of weight. There was a tumor on the left thyroid cartilage, obscuring the left vocal cord. The first smear from the sinus secretions had the pneumococcus -predominating and phagocytized with the M. catarrhalis; streptococcus and staphylococcus also present. The sputum smear proved a pure pneumococcus infection markedly phagocytized. I gave him two injections of pneumovaccin, which was followed by a decided improvement and a practical disappearance of sinus symptoms. I also made a smear from a swab applied directly to the laryngeal tumor, and it contained only pneumococci, and no tubercle bacilli. I gave him deep inhalations of medicated oil, which lessened the cough and expectoration, with no change in the tumor. I again examined the sputum and found abundant tubercle bacilli with only a few pneumococci. I continued the oil inhalations for several weeks, the patient improved gen-,erally-gained weight, and the cough and the expectorati.ons practically ceased, the last sputum examinations showing no tubercle bacilli and but a few pneumococci. The laryngeal conditions remained the same; the patient then moved to another part of the country. In this case the active pneumococcus infection obscured the tubercle infection, which was revealed on relief of the acute inflammation. In these cases of chronic catarrhal sinuitis a multiple infection seems the rule, and the staphylococcus, and the B. pyocyaneus are the most frequent offenders.
There was only one case of acute suppurative sinuitis, and that occurred in the right maxillary sinus. Pulsating pus was flowing into the middle meatus, and other cardinal symptoms were present. The smears and culture showed a pure staphylococci infection. I gave five injections of an autogenous vaccin along with local treatment, and obtained a quick recovery.
There were nine cases of chronic suppurative sinuitis with free pus flowing from the' infected cavities. Two were pure infection, one being pneumococcic and the other B. pyocyaneus. Two were of dental origin-in one of these the smear exhibited a pure staphylococcus infection, and the other a mixed infection of M. catarrhalis, B. pyocyaneus, B. diphtheri<e, pneumococcus, staphylococcus, and streptococcus. In one case there was also caries of the ethmoid bone, and the smear showed a mixed infection, the streptococcus predominating and phagocytized with the M. catarrhalis, Friedlander group, pneumococcus and the fusiform bacillus also present. Another case contained staphylococci, streptococci, pneumococci, and B. pyocyaneus, and another case contained pneumococci, staphylococci, streptococci, M. catarrhalis and the B. influenz<e. In the last of these cases the first smear revealed a pure streptococci infection with marked phagocytosis. Later there was, in addition to the streptococci, a few staphylococci; four months later the infection appeared principally staphylococcic with a few streptococci, and a few weeks later the streptococci and staphylococci were in equal amount and there appeared a few B. pyocyaneus, the culture showing staphylococci and streptococci, each forty per cent, and the bacillus pyocyaneus, twenty per cent.
There were sixteen cases of chronic nasopharyngitis. The smear from one contained only an epithelial debris with no organisms. The others were all mixed infections, with pneu-mococcus predominating in nine, and the bacillus pyocyaneus being very numerous in nine. The other organisms found were the staphylococci, streptococci, Friedlander group, M. catarrhalis,diphtheroid bacillus and M. tetragenus. One of the features of the smears was the presence of large epithelial cells. Some of these were specimens which were claimed to come from other sources, but the picture was typical of a nasopharyngitis. In five cases I used mixed vaccin as indicated by the microscope, and in four there was decided benefit.
There was one case of acute nasopharyngitis. The smear revealed a pure staphylococci infection, and a culture contained a pure growth of the staphylococcus albus. Later the inflammation extended to the sinuses, and the smears from the sinus secretions contained staphylococci and pneumococci.
There were five cases of atrophic rhinitis. In three the smear contained a mixed infection of diphtheroid bacillus, staphylococci, M. catarrhalis, M. tetragenus, pneumococci and B. pyocyaneus. In the fourth case the smear contained only the diphtheroid bacillus and B. pyocyaneus. In two cases I used an autogenous vaccine of all the organisms found in the discharge. One case received thirteen injections, with slight improvement. The other case I have given over thirty-one injections, the dose increasing to 2,000 million; the local improvement was marked and the improvement in general health was quite remarkable.
A smear from an ulcer of the nasal septum contained principally a fibrous exudate, with only occasionally a single pneumococcus and a staphylococcus-really no infection. This ulcer proved to be due to syphilis that had been contracted thirty years before.
One patient complained of a nocturnal accumulation of pus in his throat and mouth. His nose, throat and larynx were normal. A specimen of pus brought by the patient corresponded exactly with the pus expressed from suppurating gums about two molar teeth, and contained pneumococci, M. catarrhalis, bacillus pyocyaneus, Friedlander group, leptothrix and spirocheta.
In one case of acute tonsillitis, where a thin membrane had extended over the posterior pillar, I peeled off a strip of the membrane and the smear contained pneumococci predominating with streptococci, staphylococci, M. tetragenus, M. catarrhalis, and a long search revealed no diphtheria bacilli.
In examining sputa from the larynx, trachea and bronchi, I always washed the secretions in sterile water, to remove the saliva and its possible bacteria before smearing it on the slide. There were two cases of acute laryngotracheitis. In one there were no organisms, and in the other there was a mixed infection, the staphylococci, pneumococci, diphtheria bacillus, M. tetragenus, M. catarrhalis, Friedlander group, and B. pyocyaneus being present. In this case I gave a mixed vaccin with good result.
One case of chronic tracheitis contained in the smear the pneumococcus predominating and phagocytized with the M. tetragenus, M. catarrhalis, staphylococci and B. pyocyaneus also present. I gave the patient four injections of pneumococcus vaccin with a good result.
One case of chronic laryngitis due to habitual clearing of the throat was interesting in that I examined the sputum many times and always found no organisms present.
In four cases of chronic tracheobronchitis the smears all indicated mixed infections of pneumococci, staphylococci, streptococci, M. tetragenus, Friedlander group, B. pyocyaneus, and M. catarrhalis. I gave a mixed vaccin to two of these cases, and though they had been of long standing there was a prompt response and recovery.
There were two cases of laryngeal carcinoma, in each of which the smear contained all the organisms found about the mouth and throat, with numerous pus cells but no phagocytosis.
I have examined the pus from a great number of cases of chronic follicular tonsillitis, and the microscopic picture was invariably the same, showing a mass of different organisms, among them being the pneumococcus, staphylococcus, streptococcus. M. tetragenus, M. catarrhalis, diphtheroid bacillus, B. pyocyaneus, Friedlander group, leptothrix, spirocheta, and fusiform bacillus.
DISEASES OF THE EAR.
In cases with aural discharge the microscopic examination is much more satisfactory than with discharge from the nose and throat, for the reason that contamination is practically impossible. Of course, if the smear is made from pus lying in the auditory canal, there is a possibility of other organisms being present from the skin about the canal. But if the canal is first wiped dry, the ear inflated, and the pus which flows from the middle ear through the perforation is caught up on a sterile cotton swab and a smear made, there is certainly very little chance of other than the organism really in the discharge being present.
There were five cases of acute suppurative otitis media. In two the infection was a pure staphylococci infection, one was a pneumococcus, and one was a pure infection of the diphtheria bacillus; and the last case was very acute, having violent pain, rupture of the membrana tympani, and an outflow of serosanguineous fluid, a smear from which failed to reveal any organisms-this case ceased to discharge on the second day. The first two cases also made rapid recoveries under simple local treatment.
There were six cases of acute suppurative otitis media with mastoiditis. Three cases showed a pure pneumococcus infection, two made complete recoveries under the use of pneumovaccin and local treatment, and' one was operated upon. Another case was of a few weeks' duration, the external plate of the mastoid had ruptured, and there was fluctuating pus under the integument. The smear contained a tremendous number of streptococci and fusiform bacilli. I did a mastoid operation immediately, and in two weeks made a smear from the wound, and there were no organisms present. In the fourth case the conditions came on as a complication during an attack of measles. The smear showed a pure streptococcic infection, with a high degree of phagocytosis. The patient was desperately ill. I used streptococcus vaccin with decided benefit, followed by recovery. There was an apparent closure of the perforation and hearing power for the watch of 16/30. The perforation evidently opened, for one year later the child's mother dropped into this ear some "sterile" boric acid solution, followed by an acute suppuration, the smear indicating a pure diphtheroid infection. There was a quick recovery under simple local treatment. Four months after this attack the patient was bathing in a swimming pool and there was again an acute suppuration from that ear, the smear showing a pure staphylococcic infection. Simple local treatment again produced a quick recovery. In another case the M. catarrhalis was the infectious agent, and the case went to operation. It is interesting to note that in the ten cases of acute sup-purative otitis media whe·re an infection was found, it was always a pure infection, and that in one. case with three different attacks, it was a pure infection of a different organism each time, and not the breaking out of the first infection, as one might readily suppose.
There were sixteen cases of chronic suppurative otitis media. The suppurations had been of six months' to thirty years' duration. In two cases there was a pure diphtheroid infection. In three cases there was a pure staphylococcus infection, in one of which there was a marked phagocytosis; in another there was also a Gram positive fungus present; and in the third there was a prompt cessation of discharge after using vaccin; later the discharge reappeared and was different in character than before, the smears and culture showing a pure infection with the B. pyocyaneus. In four cases the B. pyocyaneus was the active cause. One of these cases was of thirty years' duration; both the smears and culture showed a pure infection, and I gave eleven injections of autogenous vaccin, followed by complete recovery. Another case, also of thirty years' duration, contained on the smear a few diphtheroid bacilli and staphylococci, with the B. pyocyaneus predominating-the culture was pure B. pyocyaneus. I administered eleven doses of an autogenous vaccin, and the ear has been absolutely dry for eighteen months. The third and fourth cases merely showed the B. pyocyaneus as predominating, with a few diphtheroid bacilli present. In two cases the M. catarrhalis was the only organism found in the pus taken from the middle ear; however, in one of these the first smear of pus taken from the canal showed a few diphtheroid bacilli with the M. catarrhalis. Both of these cases made early recoveries under local treatment. There were three cases of mixed infection, two with the B. pyocyaneus, diphtheroid bacilli, staphylococci, and the other with B. pyocyaneus, diphtheroid bacilli, M. catarrhalis, and M. tetragenus.
If I may take the time, I would like to report a case in detail: W. D. F., male, white, married, aged thirty-one years. March 29, 1912. Diagnosis: Chronic suppurative otitis media, right; chronic suppurative otitis media, residual, left. Duration: Intermittently for twenty-nine years. Membrana tympani, right, absent; membrana tympani, left, scarred and adhered to promontory. Smears and culture from right ear indicated a pure B. diphtheri;e infection. Administered seven increasing doses of .autogenous vaccin. The discharge ceased shortly after beginning treatment, but I continued the vaccin, hoping to establish an immunity from a recurrence.
October 18th, six months later, the patient reported. with right ear still dry, but having a discharge from the left ear. A smear revealed pure bacillus diphtheri;e infection. I used all manner of antiseptics in the ear, including solutions of the silver salts and of iodin, until November 14th, during which time frequent smears showed a steadily increasing number of diphtheria bacilli-the last smear showing a solid mass of the organisms. I then blew into the ear some acetanilid and boric acid powder, which immediately stopped all discharge.
On December 19th, one month later, the right ear recommenced to discharge, accompanied by pain and throbbing; the discharge contained bacillus diphtheri;e and staphylococci in equal number, and both phagocytized. The left ear had also started slightly, and a smear from that side contained a few, staphylococci.
On January 4th he reported, with right ear discharging, and a smear contained a large amount of B. diphtheri;e. He also was suffering with an attack of acute sinuitis, and a smear from the sinus secretions contained B. diphtheri;e and staphylococci. Five days later he was practically well and the ears were dry. I then examined the pus from his tonsil crypts, and found the leptothrix, B. pyocyaneus, M. catarrhalis, staphylococci, streptococci, pneumococci and a few B. diphtheri;e.
On January 22nd he reported, with a severe cold and the right ear discharging freely. The smears contained a few staphylococci and B. diphtheri;e, both phagocytized. I gave him three doses of a stock staphylococci vaccin, and on February 3rd the right ear was dry, but the left ear was moist, a smear showing a pure staphylococcus infection. He then passed from observation.
In this case there was no immunity produced by the diphtheria vaccin to a reinfection by the B. diphtheri;e, which was to be expected. The best fluid antiseptics were of no avail, while powders blown into the ear proved of great value; and' lastly, the three doses of staphylococcus vaccin had not made much impression, as the left ear was being infected with the staphylococcus at the last observation.
There were five cases of chronic suppurative otitis media with mastoiditis. The suppurations had existed for a long period of time, and there was occasional pain and tenderness over the mastoid process. One case was in a negro baby, a neglected case, and the smear indicated a streptococcic infection, with the staphylococcus, M. catarrhalis and the fusiform bacillus also present. The second case, of twenty-six years' duration, was a pure infection of the diphtheroid bacillus, and was quickly cured by simple local measures.' The third case was of twenty years' duration, and the smear contained apparently a pure culture of B. pyocyaneus. The culture contained two organisms, one being an immobile pyocyaneus bacillus which agglutinated in the presence of the patient's blood. An autogenous vaccin was made and four doses given, with complete recovery. In the fourth case the suppurations had existed since an attack of typhoid fever in Porto Rico in 1898. The smear and culture contained about ten different organisms, one of which was culturally the B. typhoid. It was proven to be the typhoid bacilli, and it agglutinated in the presence of the patient's blood. I gave him typhoid vaccin, and there was a decided improvement. This case was an aural typhoid carrier. He passed from observation before I could make any further tests. The fifth case was of seven years' duration, the smears showed great numbers of staphylococci phagocytized and a few diphtheroids. The sixth case I will report in brief detail:
October 18 There was one case of mastoiditis unaccompanied by any middle ear symptoms at the time of my first examination. Four weeks before I saw her there had been an acute middle ear suppuration which entirely recovered, and the membrana tympani and hearing were normal. Ten days before I saw her a swelling appeared over the mastoid that had steadily increased, and at my first examination there was a large fluctuating mass over the mastoid process. The child's health was good, appetite normal, and there had been no fever for the past week. I performed a simple mastoid operation. A smear from the pus that flowed from the first incision contained a very few staphylococci, all phagocytized, and no other organism, which agreed perfectly with the clinical picture, that she had entirely overcome the infection and that the pus and debris of the infection were lying under the skin.
In these twenty-four cases of chronic suppurative otitis media the B. pyocyaneus was the chief offender, with the staphylococcus and B. diphtheroid running close seconds. Twelve were pure infections, and ten were mixed infections.
This report is made entirely from the record cards in my own practice, and it has taken some time to accumulate even this small amount of data. The lesson has been invaluable to me, and I am sincerely enthusiastic over this metrod of acquiring an additional fact in the diagnosis of my cases. If I may draw conclusions from the smears I have made and personally studied, and from the cultures that I have taken and which have been grown, plated and differentiated in the laboratories of the U. S. Naval Medical School and the National Vaccin and Antitoxin Institute, they are these:
1. The active organisms infecting the ear, nose and throat are the staphylococcus albus and aureus, streptococcus, M. catarrha1is, M. tetragenus, pneumococcus, B. pyocyaneus, B.
influenzce, Friedlander group, and the diphtheria and diphtheroid bacilli. Most of these can be recognized under the microscope by the G:ram method of staining. The fusiform bacillus is readily recognized, also, and is rarely seen except when there is decay or caries present.
2. The spirocheta and leptothrix seem to be inhibited, or at least inactive, in these diseased conditions. When the spirocheta are associated with fusiform bacilli, with the absence of other organisms, the picture is of Vincent's angina.
3. The Gram~tained smear is of great value when administering vaccins, because, in the majority of instances, there is either a pure infection readily recognized, or there is a predominance and phagocytosis of one organism to indicate the vaccin needed; also because the effect of vaccin on the bacterial contents of the discharge can be periodically observed.
4. The Gram stained smear is of great value throughout the course of any infection of the nose, throat and ear, to observe the lessening or increasing of the bacteria, and to detect a change of infection from one organism to another. 5. Lastly and most important is the conclusion that a study of the smear with a recognition of the type of infection gives a knowledge of the prognosis otherwise unattainable. For instance, an infection with the M. catarrhalis, even if it be chronic, is usually generally relieved by simple measures. An acute infection by the pneumococcus is easily relieved and responds wen to vaccin therapy. Chronic infections due to the staphylococcus or B. pyocyaneus are less quickly relieved, often taking considerable time and patience. The staphylococci infections are materially affected by vaccin, while the results in using the pyocyaneus vaccin are less certain. The presence in the smear of pus of the fusiform bacillus usually indicates a grave condition with decay or caries. As is well known, the fusiform bacillus can only be found by the smear, as it does not grow on artificial media. It is impossible to state in detail the various points in a smear that gives one a prognostic vision, but experience with the microscopic pictures, associated with the after-results of the disease, has, I am sure, placed me on the threshold of another knowledge about my cases. I can heartily recommend it as a routine procedure.
